WRxié VERSION 2 


Тһе WRxié core that we published in 4:2 works fire 
with the usual 18К RAMpack on a 2Х81/751000.1% also 
works, with two restrictions, on most 64K packs. The 
first is that the dynamic RAM should preferably be 
switchable inthe 8-16К region. This restriction 
still exists on the new version; we can’t do much 
about that. However, even some RAMs that can‘t be 
switched out here, will work in spite of the 
apparent conflict. 


The other restriction is that we had to take special 

measures in software to ensure that a portion of the 

high-res system be copied in the top iéK block. This Teer бе E 
can get messy; since it will corrupt any other data 

you might have up there. 


WRxié Version 1 does not work at all with certain Pet 
hardware combinations; e.g. the TSi500 alone БАР ыс 
(without external 16К pack), and the Memotech 32K 

pack alone. Hoth will work if а standard Timex ié6K 

or similar pack is added. 


Refer to the Theory and Listing i (disassembly) to 
understand why this is. 


The new routine, refined by Wilf Rigter, took a few 
more bytes than the original routine. I (fn) then 
did a little byte-pynching to таке it fit into the 
Same space as before. 11 can therefore replace 
existing software, such as the utilities and дето 
given with the original article. 


ENTERING THE NEW ROUTINE 


If you entered the version 1 demo, your task is much 
simplified. Use the loader (GOTO 7000) to enter the 
values of Table 2. Use START=14514, BYTES=i28 just 
as when filling the 1 REM line in the original 
article. IF you prefer; use Hot Z and Listing 1 
instead. After saving the new version to tape in 
case of bugs, rum the demo. It should work as 
before. The difference is that it will work with 
virtually any memory configuration. (Including 2K; 
incidentaly, provided the necessary ЗК static RAM is 
present.) 


If you're new to this, follow the article in 4:2, 
replacing Table i with the version presented here. 


ТНЕОНҮ 


WReié Vi will not work if the 48-64K block is fully 
decoded. This is because it relies on the high- 
memory echo of the dummy display file. If this is 
not present, either in "echo" RAM or in real RAM (45 
646), the routine crashes. With 64K, we сап 
physically place а copy exactly 82768 bytes higher 
than the "actual" dummy display file in the 16-32К 
region. However, with either of the 32K 
configurations mentioned above, the 48-64К region 
will be truly blank; no ВАМ, and no echo of the ié- 
82K block either. 


More precisely, only the last two bytes of the DDF 
need exist in high memory. To understand why, let's 
review how the line-scanning system works. On 
receiving an interrupt, the main display loop is 
Started. After taking care of housekeeping {counting 
lines), the program Jumps to the high-memory echo of 
the dummy display file. When an Mi cycle 
instruction fetch) occurs with А15 high (original 
2281) or А15 and А14 high (7561900 or ZX8i with 
"“Oliger той"), the ULA takes over control. It uses 
the (previously set) I and R regiters as a pointer 
to the address Gin low memory, i.e. bit 15 is held 
low} being displayed. This is what causes the 
hardware to read the contents of memory directly 
during the refresh interval provided for dynamic 


RAMs. This is why we have to AND RE FSH and БІН when 


controlling the SRAM‘s chip select. {On the Hunter 
board, for instance, cut the trace from RDe to СЕЗ, 
bridge the gap with 4.7K, add diode from CE# to 
REPFSH#, cathode towards RE FSH.) 


The final result on the data lines is then fed 
serially to the TV. Meanwhile, the CPU gets fed МОРЕ 
(008) instead of the true contents of the 
instruction being “fetched.” It therefore delays for 

4 t-states, exactly the time it takes to display 8 
horizontal dots. (Have you ever wondered why the 
clock crystals frequency is twice the CPU clock 
frequency 7} 


This process continues until all 32 horizontal bytes 
have been displayed. At this point, the code of the 
instruction being fetched will have bit é high. 
{Commands like HALT, used in the normal display 
system; RET, used in quasi hi-res routines, and JP 
as in WRxidé Vi all have this in common.) This is a 
signal to the ULA that display is complete, and it 
returns control to the CPU. The CPU then executes 
the command. 


„Рх 2 
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The problem with JP is that during the data-fetch 
part of the cycle, when the address То which to jump 
is being obtained, the CPU will still think it is 
running in high memory (PC has bit 15 high). IF the 
RAM is fully decoded, б.е. по "echo" or duplicate 
of the low-memory сору) it will only find garbage 
there, and jump to some uncharted never-never-land. 


Version 2 fixes this by using ЈР ПХ) to return the 
line-scannming operation to the main program; instead 
ofa JP toa fix address. This way, there is no data 
fetch after the instruction fetch, and the high- 
memory echo is no longer requirc. (Note also that JP 
ОЮ meets the requirement of having bit é of the 
opcode set.) 


To compensate for the difference in timing that 
results from using this approach, some of the 
“delay” commands had to be changed. This moves some 
of the entry points, and is why we are presenting 
the new routine in its entirety. The timing is about 
the only thing that could mess you up in 
experimenting. It is very critical, and has to reach 
certain Key points at exactly the right T-state. бо 

if you change anything, you have to be careful that 
the timing of your new code matches that of the old. 
You do this by trimming the dummy timing commands. 
These are marked in the listing as DELY, and timing 
loops are marked TILO. Get out your Zaks handbook ог 
other 280 reference, and Keep track of T-states. 


Finding suitable timing values with a minimum of 
required space, while not interfering with your 
program, сап be quite an interesting challenge. 
Beware of some, like RRD, which appear to be great, 
compact time-consumers, but may mot do what you 
expect (RRD and RLD operate on ІНІ) as well as А). 


(х2 
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LISTING i: 
WRALG CORE 92.1, СОСЕ DISASSEMBLY 


DUMMY 


DISPLAY 


FILE 


` НЕХСПОЕ NAME MNEMONIC 


ай 
90 
og 
80 
ай 
00 
йй 
ag 
йй 
98 


в 00 
5 00 


Ой 
00 


4099%00 


407A 
айев 
4090 
40707 
409E 
40FF 
4040 
404i 
4042 
4045 
4044 
4064 


00 
oo 
ag 
ай 
00 
ай 
00 
nd 
00 
ай 
DBE? 
ЕЗ 


DUMMY LD Б,а 
NOF 
NGF 
NOF 
МОР 
МОР 
МОР 
МОР 
NOP 
NOP 
МОР 
NOP 
NOP 
NOP 
МОР 
NOP 
МОР 
NOP 
NOP 
NOF 
NOF 
NOF 
NOF 
NOF 
NOF 
NOP 
МОР 
NOP 
NOF 
NOP 
NOF 
NOF 
МОР 
JP (IX? 

DPLY DI 


(56 1 
#61 


(ко on іе) 


DRIVER CODE 


40Ad7Fs DPLY 
208? SEO? TILO 
4057 47 TILO 
4068 00 0Р-0 
апав 10Е0 

Ярар СЕЕЕ TILO 
4AF ЗС оР-а 
4060 20FD 

4062 0660 

4084 112000 DELY 
408? 210020 

зове DD210040 

40BE 1808 

4060 112000 ОР-1 


айса 
4074 
апр? 
4078 
40с? 
и: 
айс 
А0СЕ 
4001 
4003 
айра 
4007 
айра 
адов 
4557 
40DF 
405i 
4054 
АЙЕ? 
&08ЕА 
а4йЕРр 
40Fi 
а0Е4 
аПЕВ 
20Е? 


40FB Е 


20Ер 
4101 
4102 
4103 


05 

CACF 40 

i? 

ZG рР-2 
ED4? 

7D 

CEZA 

EDS2 ВР-3 
Ер52 BELY 
23 DELY 
2A0C40 

LiF 782 

19 

ЗЕ1Е 

Е04? 

ЗЕҒЗ 

010702 

COBSO2 

со?202 

5092002 
0021640 
с3зв402 
0021864 HRES 


ЗЕ1Е NRML 


00215102 
с? 
?6 
00 


гу кр a 
гы 
ae 
Е 
1 
з 


в, Bo 
DE, 0020 
HL ,HRDF 
1X, DP-1 
рР-2 


DE, 0020 


ярка э со қасар мош қаш ш Шен 
4 
+ 
Ем 


4 


зге" гере са ка ЕТ КІШ 
= 


JP 2 BP-3 


LD A,H 


ЈР с082 
SBC HL,DE 
SEC HL,DE 
INC HL 

LD НЬ, ВЕП? 
LD DE,82F7 
ADD HL,DE 


CALL ВР-5 

CALL MRGN 

CALL BEND 

LD IX,DPLY 
JP POPS 

LD IX, ВРТ 


LO IX,0281 
RET 
HALT 
МОР 


LISTING L 
Ре, 2 


OPTIONAL SYNCHRONIZING ROUTINE 


CALL THIS BEFORE CHANGING MODES 


ТО PREVENT SCREEN FLICKER. 


E.G. CALL SYNC 
JP HRES 
OR 
CALL SYNC 
ЈР NRML 


addr HEXCODE МАМЕ MNEMONIC 


4105 CDZBOF SYNC CALL SLOW 


4108 Fo4és4 LD B,¢FRMS3 
4105 363440 NFM? LD а,«ЕРМ5О 
410E BS CF B 

410Ғ 28FÅ JR 2 NFM? 


4111 C?F RET 


CISTING 4 
Ре. 3 


LISTING 2: MACHINE-CODE LOADER 


2000 
2010 
2020 
2030 
7040 
9050 
7060 
7070 
2080 
9090 
9100 
9110 
9120 


REM LOADER 

FAST 

CLS 

PRINT "START? "; 
INPUT ST 

PRINT ST,"BYTES? "; 
INPUT BY 

PRINT BY 

FOR N=ST ТО ВТ+ВУ-1 
INPUT у 

POKE N,V 

PRINT ( STR$ (0+10002)‹2 ТО 3:5; 
NEXT N 


LACT [G9 


LoAd 


L- 


WRL- 22" 


TABLE 1: WRX1é-V2 CORE (DECIMAL) 


START=16514 BYTES=128 

237:079:000:000:000:000:000:000: 
0800:000:000:000:000:000:000:000: 
000:000:000:000:000:000:000:000: 
000:000:000:000:000:000:000:000: 
000:000:221:233:243:062:007:071: 
000:014:253:198:239:040:032:293: 
006:176:017:032:000:033:000:;032: 
221:033:192:064:024:008:017:032: 
000:005:202:207:064:025:124:237: 
071:125:195:130:192:237:082:237: 
082:035:042:012:044:017:247:130: 
025:062:030:237:071:062:245:001: 
007:002:205:181:002:205:146:002: 
205:032:002:221:033:166:064:195: 
164:002:221:033:166:064:201:062: 
030 :237:071:221:033:129:002:201: 


Табе 7 


сод 


Е е р 


